Summary: Discussing the world supply of products of animal origin, the author pays special attention to supply and demand for meat and milk, in both developed and developing countries, and changes which have taken place in recent years. In providing veterinary services to food animals and fish, greater attention should be paid to the economics of animal production, as affected by disease and by other problems of intensive husbandry.
INTRODUCTION
Animals fulfil a variety of functions within the agricultural economy. They provide human beings with food, industrial raw materials (particularly wool and hides), energy for traction and carriage of goods, and also manure. Among nomadic peoples the herd or flock fulfils a prestige role as well as supplying food.
The relative importance of these economic functions varies with time and according to country. Table I shows the distribution in 1980 of the gross value of world animal production, and demonstrates the preponderance of food products in developed countries and the greater importance of draught animals in developing countries. The relative proportion of by-products (hides, skins and wool) in relation to total production is small. 
FOODS OF ANIMAL ORIGIN Animal production -transformation of plant energy into nutritional energy for animals
The process of transformation is characterised by losses and consumption. The FAO has estimated that an average of seven plant calories are required to produce one animal calorie, although this conversion rate varies according to animal species and type of husbandry.
The use of the calorie as a unit of measurement makes it possible to compare the value of food products in a simple and universal way. From an economic standpoint, however, it is useful to separate initial calories from final calories.
Initial calories express the energy value of the foods at the start of the food chain (at the moment of their production), whereas final calories express the energy value of foods at the end of the chain (at the moment when they are ingested by the consumer).
On the basis of seven plant calories to one animal calorie, animal products represent the equivalent of about 59% of the initial calories available in the world. However, this proportion increases to 76% in developed countries and decreases to 41% of initial calories in developing countries. Table II shows the inequality, on a world scale, of the distribution of plant and animal production, and feedstuffs for livestock. Developed countries, with 26% of the world population, have half of the total plant production, but 75% of animal production and 75% of feedstuffs. Table III outlines the role of animal products in the total scheme of products used by humanity to satisfy dietary and nutritional requirements.
Animal products -greater nutritional value compared to plant products
Animal calories represent only 17% of the average of 2,555 final calories per capita, but their economic importance is much greater because they correspond to 59% of the initial calories available in the world. This growth is highly variable for individual species of animals, as shown by Figure  1 . It is low for mutton and goat meat (2.2%) and beef (1 %), and high for pork (3.2%) and poultry (4%).
FIG. 1 World meat production: 1979-81 and 1985
(carcass equivalent)
Source: FAO Production Yearbook, 1985 The annual growth rate also differs from one region of the world to the next. During the period 1971-82 it averaged 4.4% in developing countries, 2.6% in the EEC, 1.9% in the USSR and Eastern Europe, and 1.4% in the USA.
The pronounced increase in developing countries is due mainly to pork (5.2%) and poultry meat (8.5%). Beef production is stagnant in the USA, but elsewhere it is increasing slightly. There is also a trend towards diminishing production of mutton and goat meat, decreasing by 5.1 % in the USA and by 0.8% in the USSR and Eastern Europe (7) .
World production of milk and milk products has increased slowly, reflecting a general weakness in demand, and measures have been taken in Western Europe and North America to curb excessive production. Figure 2 shows the distribution of this production according to major regions of the world for different animal species in 1979-81 and 1985. 
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Developing countries provide less than a quarter of world milk production. Production has increased considerably in certain Asian countries, where priority has been given to dairy farming. It is stagnant in Africa and Latin America because of the low level of demand and the lack of concentrates. In the USSR there has been a significant increase in milk production as a result of improved supply of feed and an increase in yields (6) .
World production of eggs is developing in parallel with development of the poultry industry. Figure 3 shows the growth rates, which are particularly high for Asia.
FIG. 3

World egg production: 1979-81 and 1985
Source: FAO Production Yearbook, 1985 Fish products represent a growing proportion of available animal protein. The growth in world production of fish between 1950 and 1985 is shown in Table IV. This growth has resulted from two technological innovations: the adoption of synthetic fibres for making nets, which has brought about improved fishing techniques, and methods of freezing at sea, which have facilitated fishing in distant waters (11) .
Production has increased particularly in developing countries. The place which these countries occupy in total exports has risen from about 33% ten years ago to 45% in 1985. Aquaculture is now responsible for 10% of total fish production, and its development has been most rapid in Asia, as shown in Fig. 4 .
FIG. 4 Catches in continental waters in 1978 and 1984
Source: FAO Annual Fishery Statistics, 1984 World fish production between 1950 and 1985 (in millions of tons)
Aquaculture is no longer as "in vogue" as it was several years ago. As a resultits potential, particularly in Third World countries, can now be more realistically assessed.
Agencies involved in international development had great hopes for this activity, which could supply animal protein in large quantities, create employment (particularly for poor farmers), and help develop underexploited land and water resources. In addition, exports could bring in currency to countries which are desperately short of it.
Such promises have rarely been fulfilled, and the results obtained bear no relation to the funds invested (3).
Among the errors which led to the failure of these projects which aimed to supply considerable volumes of inexpensive animal protein, one should mention, above all, a disregard for the basic facts. The basic facts are that all forms of intensive production require major investments of capital in infrastructure and equipment -artificial feeding, strict disease control, skilled personnel and other factors -which make it difficult for the final product to be inexpensive.
Aquaculture is still a major option for rural development, particularly in the Third World, but also in the richer countries where consumption of fish products is rising fast.
Rabbit production, which is generally considered to be marginal and best adapted to a purely home economy, is developing in many countries.
It is difficult to obtain an accurate estimate in the absence of precise statistics. It has been estimated that more than 2 million tons were produced in 1981, including 1 million tons in China, and 240,000 tons in the USSR. The only EEC countries in which production surpassed 100,000 tons were Spain, France and Italy (15) . Table V shows that, in contrast to the situation in France, certain countries have increased their rabbit production considerably since 1970, particularly Italy, Spain and (to a lesser extent) Belgium -Luxemburg (UEBL). World production of honey, about a million tons in 1985, has also increased in general, though this is difficult to evaluate precisely, because the statistics shown in Fig. 5 are incomplete, particularly in the case of African and Asian countries (13) .
FIG. 5 World honey production: 1979-81 and 1985
Source: Two-thirds of world honey production is concentrated in ten countries: USSR (20.1%), China (16.7%), USA (7.5%), Mexico (6.7%), Canada (4.4%), Argentina (3.3%), Turkey (3%), Ethiopia (2%), France (1.9%) and Hungary (1.8%).
Developing countries produce about 43% of world output, but the product is seldom of export quality.
Three-quarters of the honey produced is eaten in its original form. The rest is used by the food industry (particularly for cakes and confectionary); also by the pharmaceutical industry, and for cosmetics and tobacco.
Honey consumption is also difficult to assess. In the major consumer countries (Austria, Federal Republic of Germany, Switzerland) annual consumption is about 1,200-1,600 g per capita.
World consumption of food of animal origin -growth in parallel with the supply, but only when viewed overall
The part played by each animal product in the human diet is increasing, as shown by Table VI . However, the gap between developing and developed countries is widening instead of narrowing.
This gap is particularly pronounced for meat, as shown by Table VII.
The difference in per capita consumption between the two major categories shown in this Table does not take into account differences in the national average, which are quite striking in developing countries. Thus the average consumption ranges from 100 kg in Argentina to 1 kg in India.
Changes in consumption differ between countries and between types of meat. Table VIII shows that pork occupies the first place in world meat consumption, and that the proportion of pork has increased slightly during the period examined, from 38 to 39%. By contrast, the position of beef, which ranks second in world consumption, has diminished from 36 to 33%, and that of mutton and goat meat has also fallen, from 6 to 5%.
Consumption of poultry has undergone the greatest increase, from 15.5 to 21%.
The demand for meat has grown most in North-Eastern Asia, where China has almost doubled its consumption, with growth during this period of about 10 million tons, mainly in pork and poultry.
The increase in consumption in Europe has been due essentially to pork, which represents over one-third of total meat consumption.
Beef occupies the first place in the USSR, North America and Oceania, but in the last two areas its proportion is decreasing at the expense of poultry.
The world demand for meat grew continuously until the beginning of the 1980's but has stagnated in recent years. In most high-income countries there has been a phenomenon of substitution between different types of meat.
The consumption of fish products has increased by 400% during the last 35 years, as shown in Table IX . This growth is due essentially to the demand in North America and Western Europe for fish meal for animal feed. The proportion of catches transformed into fish meal and fish oil has increased considerably during this period. In recent years it has stabilised at about 30%.
Production and consumption often obey two different laws
Production is increasing faster than consumption in developed countries, while it is insufficient to meet the needs of the population in developing countries. A quarter of the world's population consumes two-thirds of meat production.
This situation arises from differences in productivity between the two categories of countries. Figure 6 compares the livestock populations and their production in the major world regions, and demonstrates that differences are particularly pronounced for beef (73%) and for cow's milk (58%) which are provided by 37% and 33% (respectively) of the world cattle population.
Developed countries
In developed countries, productivity has undergone remarkable development during the past few decades, similar to that which took place in the USA between 1950 and 1975 (Table X) .
Intensification, made possible through progress in genetics, animal health and nutrition, is practised more and more by farmers to compensate for low prices for their products, and increases in the cost of raw materials.
World bovine population
Beef Progress in the productivity of pigs has been illustrated in France by J.P. Tillon (24) , who cited the data shown in Table XI . These were obtained from a single breeding-fattening farm between 1970 and 1986.
An increase in herd size is paralleled by a decrease in the number of herds, and greater specialisation.
For example, in the UK between 1969 and 1979 the percentage of herds comprising less than 20 milking cows fell from 11% to 2%, while those comprising over 100 cows rose from 16% to 39% (19) .
Intensification of poultry and pig farming has produced even more spectacular results.
In the European Communities the major part of the market is supplied by fewer than 10,000 poultry farmers and fewer than 50,000 pig breeders (5).
Specialisation of production units has facilitated mechanisation, which has penetrated the entire animal production sector. Indeed, the latter has become an extension of the grain and oil seeds sector. Dairy cows, pigs and poultry are fed almost entirely on concentrates. International trade has come to play an essential role in patterns of intensive husbandry, as these may rely on either domestic or imported feeds.
Within the European Communities, such imports are now of major importance. The land area required to produce the amounts of cereals imported by the Netherlands, for example, is equivalent to 110% of the land area of that country. This situation has given rise to what is known as the "Amsterdam industrial complex for animal production", this being the main port for importing feed and exporting finished animal products (21) .
Developing countries
In developing countries the conditions are often adverse for increases in productivity. There have been no major changes in the cattle, camel and small ruminants sectors.
However, there are some examples of changes in production systems, particularly in the arid zones of Africa as a result of persistent drought and desertification. It is no longer rare for nomadic graziers to practise certain types of cultivation though formerly this was felt to be incompatible with pastoralism. Some graziers have even become completely sedentary, such as the Fulani of north-eastern Ghana, who live in close contact with the Kusasi farmers (20) .
The agricultural population of a developing country is composed largely of small owners having less than five hectares. These small-scale farmers, who represent about 40% of the total population, receive only 10-15% of the national income of their country (20) .
Cattle and buffaloes play an important part in this type of agriculture, supplying not only traction and manure, which are vital for agricultural operations, but also meat, milk and hides.
Because of their low income, these small farmers cannot make costly investments, and they are reluctant to adopt any technical change which could involve risk. Consequently they remain tied to a subsistence economy.
In the more urbanised countries having a sufficiently high revenue, any intensification of pig and poultry production, and to a lesser extent milk production, tends to follow the Western pattern. This is the case in those oil-producing countries which have gone to great expense to import modern dairy units populated by Holstein cows which are fed on concentrates.
Cuba is one of the rare exceptions, having developed intensive production systems for beef and milk which do not follow the Western pattern. Animals kept on large State farms are fed by-products from the sugar industry.
Intensification of pig and poultry farming usually relies on the use of concentrated feed containing cereals which could be eaten by the human population. Intensive production may thus be in conflict with the supply of cereals to consumers, and it has limited application because of the high cost of such cereals.
Nevertheless, numerous governments have given high priority to poultry farming in agricultural development projects.
In a dozen countries of the Near and Middle East the total production of poultry meat and eggs multiplied by 2.5 between 1962 and 1976.
Supply and demand give a picture of complete imbalance
The most characteristic aspect of this imbalance is the accumulation of surpluses and overconsumption on one side, and underproduction and widespread underconsumption on the other. Surpluses originate in a small number of countries, mainly in the northern hemisphere. Their importance can be gauged by the volume of world stocks, which represent six months of world trade in beef (1.6 million tons) and many years of trade in milk products (8) .
Overproduction
This situation is due partly to the EEC's achievement of self-sufficiency for most of its products from 1979 onwards, as shown in Table XII . There are price-support mechanisms in Switzerland, Austria and the Scandinavian countries (8) .
Within the EEC, guide prices are fixed for individual products, and fluctuation outside these prices initiates intervention purchasing. The stocks which build up as a result can be disposed of only by the concession of export subsidies, vital to bring the sale price down to the world level.
In addition, farmers have been encouraged to restrict milk production in order to absorb the milk surpluses. This has been reinforced by a milk quota system, with the objective of reducing the dairy cattle population of the EEC by 2 million in the coming years.
Exporters of poultry from the EEC have also benefited from various forms of subsidies which have enabled them to compete with other countries, such as the USA.
In the USA, import restrictions have helped to regulate the market in beef and mutton. Measures have been introduced since 1986 to subsidise beef destined for export, particularly in order to compensate for the effects of a scheme for reducing milk production, under which farmers owning a total of 1.5. million dairy cows have agreed to sell their herds for slaughter and abandon milk production.
To avoid upsetting the beef market by this extra slaughtering, the Commodity Credit Corporation has purchased 180,000 tons of red meat, either for export or for internal social aid programmes (8) .
Production in developing and centrally-planned economy countries
The animal production sector has been the object of official support and encouragement in numerous developing countries.
A certain number of countries, particularly in Africa and Asia, have freed retail prices in order to stimulate production. Very often, however, the measures have run counter to the development of animal production. This has happened when governments, having benefited from the sale of milk products by developed countries at subsidised prices, have made low-price milk available to consumers in urban centres, to the disadvantage of national production.
Other countries, like Argentina and Costa Rica, impose a tax on exported meat (8).
Brazil, after taking steps to encourage the production and export of meat, has recently adopted measures to restrict exports and, on the contrary, to facilitate imports in order to satisfy domestic demand (6) .
The governments of oil-producing countries, confronted with a drop in income, have reduced the amounts of subsidies paid to their farmers.
In countries with centrally-planned economies, the consumption of meat is subsidised, as in the USSR, German Democratic Republic and Poland (8) .
Responses to imbalance
A particularly important aspect of the bipolarisation of the agriculture and food industries is the concentration of animal feedstuff consumption in the North.
As already mentioned, the animal production sector depends largely on grains and oil seed feeds. At present, animals in the West eat about 600 million tons of cereals. This amount could feed over 1,500 million human beings in developing countries, assuming an annual per capita consumption of 350 kg of cereal equivalents.
This has given rise to the slogan that "the rich man's cow eats the poor man's grain" -a facile assumption, for the facts are never so simple. First of all, it is wellknown that a large proportion of animal calories in a diet improves its nutritional quality. Secondly, it seems probable that a fall in cereal consumption by animals would exacerbate the agricultural surplus crisis in the West, particularly since most of the international trade in fodder cereals takes place between Western countries (21).
Finally, it would be possible for the West, without decreasing animal consumption, to make increasing amounts of cereals available to developing countries, either by export or by food aid. But higher imports by developing countries would increase their food dependence, and there can be no doubt that it would be preferable to find other ways of assisting these countries.
FIBRES OF ANIMAL ORIGIN, HIDES AND SKINS
A large proportion of clothing is derived from animals. The textile industries use a total of 14 million tons of artificial fibres and 17 million tons of natural fibres, including about 3 million tons of greasy wool, and 65,000 tons of raw silk and silk waste.
Wool
Wool is the most important product by volume. Over half of the world production of this fibre comes from the southern hemisphere, where Australia, New Zealand, Argentina, South Africa and Uruguay are the biggest producers.
In these countries, sheep are bred primarily for wool, whereas in Africa, Asia and Europe they are farmed primarily for meat (Fig. 7) .
Sheep populations of the major wool-producing countries are subject to considerable fluctuations depending on climatic conditions. A period of drought thus reduced the Australian sheep population to second place, after that of the USSR, but two good years for grazing subsequently restored its premier position in the world. returns of Australian agriculture. Three years ago, wool accounted for 13% of agricultural production, but it has now become the leading product, contributing 18%.
In the USSR there has been a reduction in the sheep population, and consequently in wool production, as a result of long winters, considerable slaughtering to compensate for reduced meat imports, and a lower priority accorded to the sheep sector.
A diminution in the number of sheep in other important sheep-producing countries (China, Argentina, South Africa) has led to a slight fall in the wool supply. Nevertheless the total supply for 1985-6 was about 11% higher than that of 1979-81 (4).
Despite competition from other fibres, both natural and artificial, the position of wool in the textile industry has improved (5.4% higher in 1985 than in 1984).
The main users of wool are the USSR (20% of the total), other Eastern European countries and China (12.5%); together these countries use about 39% of the wool output, while the European Communities use 28% and Japan 7%.
The six most important wool-producing countries of the southern hemisphere (accounting for 52% of world output) use only 10% of the total output (Fig. 8) .
World production of raw silk fell to 37,600 tons in 1968, but it has undergone a steady revival during the past 15 years. At 56,000 tons the total production has reached its 1938 peak (12) .
Silk
Production Utilisation
FIG. 8 Production and utilisation of wool
Source: Wool Statistics, 1985-86
Silk is produced in over 30 countries. In 1983 China produced 28,200 tons and Japan 12,500 tons, equivalent to over two-thirds of world production. India (3,200 tons), the USSR (4,400), South Korea (1,870) and Brazil (1,350 tons) together produced 13,000 tons or 23% of world production. The remaining 5% came from other producing countries, including Thailand (700 tons), North Korea (700 tons), Iran (400 tons), Turkey (300 tons), Bulgaria (200 tons), Romania (130 tons) and Vietnam (70 tons).
Although silk represents only 1% of the world fibre production (by volume), its high value supports a major industry in the various producing countries.
Sericulture is an important source of income for at least 25 million agricultural workers engaged in this activity in Asia.
Waste and by-products (in particular, mulberry leaves and cocoons) are rich in protein and suitable for feeding to fish, pigs and cattle.
About two-thirds of the silk produced is used in Asian countries, including 38% of world production used by Japan and 17% used by China.
The USSR uses 5,400 tons. There is increasing demand from the USA and Western Europe, which at present use 10% and 7.5% of world production, respectively.
The future of silk production depends on improved productivity in the leading producing countries of temperate zones, particularly China, and on the development of tropical sericulture.
It has been shown in India that relatively simple equipment and techniques can be used to develop sericulture and also to export significant quantities of silk fabric.
Since the 1960's Japan has been encouraging sericulture in developing countries, but without much success. Despite the fact that labour is inexpensive, the results in terms of net price and quality have been unsatisfactory. Sericulture requires a certain technical skill as well as attention to sanitary rules, disease control and specific temperature and humidity.
Other fibres
Other animal fibres should be mentioned, even though their production concerns only a limited number of countries. This is the case with cashmere from India and Tibet, mohair from South Africa, Turkey and the USA, and the hair of camels and South American Camelidae. In South America, 98% of the world population of llamas and nearly 100% of alpacas, vicugnas and guanacoes are located in Argentina, Bolivia, Chile and Peru.
The products and by-products of Camelidae in Andean countries are a considerable resource. Meat and milk are consumed locally, while most of the fibre is exported. The price of alpaca fibre, in particular, is five times greater on the international market than that of wool (17) .
Angora hair from adult Angora rabbits, collected at intervals of about 100 days, is also a valued textile material, like those mentioned above.
The main producing countries are China, France, Czechoslovakia, Argentina, Brazil, India, Poland, Korea and the Federal Republic of Germany.
World production is estimated at 4,000 tons. Despite a considerable increase, this is still insufficient, for the consumption of angora continues to outstrip supply. The increase in demand comes from customers in developed countries who prefer natural and luxurious fibres.
Production has not met demand because of difficulties inherent in this type of production, which is not easily intensified.
The principal purchasers of raw, unprocessed angora hair are Japan, Italy, Belgium, UK, Switzerland, USA, FRG, New Zealand, Spain and Taiwan.
Hides and skins -a supply independent of demand
Hides and skins are by-products of animal production. The rate of slaughter is determined by the demand for meat, so that the supply of hides and skins depends on the latter, and not on the demand for processed leather and leather goods.
World production of hides and skins in 1985, as shown in Fig. 9 (weight given for raw hides and skins), was estimated by the FAO to be:
The quality of raw hides and skins varies according to their origin. In the USA, Oceania, Latin American countries and Europe, carcasses are carefully skinned and treatment is carried out at the abattoir; consequently, these are usually of good and uniform quality. 
Production of hides, sheep skins and goat skins
Source: FAO Production Yearbook, 1985 By contrast, in developing countries there are often defects which diminish their value: defects caused before slaughter by ticks, horn injuries, branding, etc., and defects occurring at slaughter when skinning is performed under unsuitable conditions. Such defects may be accentuated by poor curing or faulty drying, and by inadequate procedures for recovering and collecting the raw material.
Efforts should be made to improve the quality of hides and skins-produced in developing countries, particularly since these countries have become major manufacturers of such raw materials during the past 20 years.
The capacity for tanning in developing countries has increased considerably, and where once they were exporters, some countries have now become importers. Developed countries at present have a virtual monopoly on the export of raw hides and skins, amounting to almost 90% of the total value of international trade (over 3,000 million US dollars). If developing countries can overcome production difficulties for this raw material, they may avoid having to import it. If they can meet the quality requirements of the international market, they will enhance their export income and increase employment by selling articles of a higher added value (9) .
Furs
Among the various furbearing animals, mink are the most important. They have the advantage of being a good consumer of offal and fish waste.
World mink production increased considerably between 1955 and 1967, producing a million skins in 1955 and 21 million in 1967.
After a sharp setback provoked by a fall in the market value, which led to the closure of fur farms of low profitability, production resumed its expansion in 1977. By 1984 it was evaluated at 26 million skins (excluding the domestic market of the USSR), compared with about 3.5 million fox skins.
The mink market accounts for about 70% of world trade in furs. It owes this supremacy to efforts made by mink breeders to diversify the product and its colours, and to progress made in the technology of processing skins.
The main producing countries are (14) 
THE FUTURE OF VETERINARIANS IN RELATION TO THAT OF ANIMAL PRODUCTION A multitude of questions
Overproduction by industrialised countries, undernutrition for a large part of humanity, a reduced area of agricultural land, fewer farmers, and a market slump for products in the North similar to that which occurred in the South: these are some of the factors which many regard as a world crisis, and others as a transformation of agriculture.
This crisis has given rise to a multitude of questions, some of worldwide application, and some primarily affecting certain categories of countries.
The answers to these questions may well be contradictory, and they can be summarised as follows: in every country, it is necessary to produce at less expense, produce in new ways, or produce differently; in a certain number of countries, particularly developing countries, it is necessary to produce more.
Produce at less expense
Whether under intensive or extensive systems, production must be made more economical.
The first way of attaining this goal is to reduce economic losses arising from disease.
In developed countries the major scourges, particularly foot and mouth disease, bovine tuberculosis and brucellosis, have been or are about to be eliminated, thanks to disease control schemes operated under government supervision.
As mortality becomes insignificant in modern enterprises, producers require the veterinarian to prevent disease, in the acute form (which might be due to conditions such as foot rot, neonatal septicaemia or milk fever), and particularly in the chronic form, where disease is long-lasting (through not very pronounced) and especially liable to affect the final economic result. Thus a fall of 0.1 in the feed conversion efficiency diminishes the net profit of a pig farmer by 30% (24) .
Health problems, however, are not confined to enzootic disorders. Table XIII demonstrates the economic consequences of the "major" epizootics which are still important on the world scale. This table omits diseases which particularly affect African and Asian countries -rinderpest, contagious bovine pleuropneumonia, haemorrhagic septicaemia, etc.
Reduction in production costs is a necessity which has arisen in all countries, whether industrialised or not, and it requires a re-orientation of research.
So far, research efforts have concentrated on productivity, relegating the input costs to second place.
There should be a change of emphasis in all countries towards research on the most economic production systems. One domain which has already begun to be explored is the utilisation of wastes by animals. There are two basic stimuli for interest in this subject:
-the abundance of wastes, as shown in Table XIV , and research into the most economic ways of disposing of them; -the overriding need to avoid polluting the environment by wastes. 
Animal wastes 1,759
Source: World Animal Science, Section A2, Development of animal production systems, 1984
Produce in new ways
To produce at less expense raises the question of producing in new ways. This has become an imperative for industrialised countries in order to take into account changes in the way of life, demographic structure and health concerns.
The fundamental changes occurring in industrialised societies may be summarised as follows: -preponderance of an urban population and considerable decrease in the number of manual workers; -transition to a married couple with both partners working, instead of the traditional working man and unemployed woman; -increase in non-working couples as a result of the increasing age of the population and lowering of the retirement age.
In the evolution of patterns of food consumption, convenience foods produced in factories are replacing home-produced dishes.
Food substitution is also influenced by nutritionists, who generally recommend a diet of less red meat and more white meat.
Thus in the USA, poultry meat has come to occupy the first place in meat consumption, amounting to 33 kg per person a year.
Price has an undeniable effect on the demand for different categories of animal protein, which explains the general increase in consumption of poultry meat and pork in parts of the world like Europe and Asia, where they have always been appreciated.
The so-called "qualitative" substitutions have now become essential. The same product is consumed under many forms having different degrees of quality. For example, a chicken may be "standard" or "red label", from commercial farms or backyard, fresh or frozen, ready to cook, already cut up, etc.
Although in developed countries the food sector is becoming saturated, there has been no slowing in agro-industrial innovation. On the contrary, a great deal of innovation has led to the creation of new products and also new ways of differentiating existing ones.
By way of example, on the American market there were a thousand different types of product based on red meat or poultry meat in 1986, against only 500 types ten years before.
Extension of the shelf-life of products and of commercial circuits, together with increasingly adventurous and diversified processing of foods, have implications from the aspect of bacterial contamination, which render veterinary involvement all the more necessary.
Foods of animal origin are less and less often the sole component of a prepared food, for the product may also contain vegetables. Consequently the veterinary food hygienist has to know about the health aspects of plant products. A veterinarian who is willing to undergo additional training could act as the organiser or coordinator for a range of different specialities, for his technical competence would extend, as it were, from the live animal to the consumer's plate.
Produce in different ways
To produce in different ways is another means to cheaper production.
In developed countries, where the use of marginal land for crops has been abandoned, extensive production systems, which require minimum investment and cheaper inputs, warrant better attention than they have received to date. In this respect, herbivores are among the best adapted animals, for the grazing land which they could utilise makes up 17-23% of the surface of available land (10) . Such lands are, in general, unsuitable for cultivation, being too hilly or of poor quality.
In certain Third World countries, herdsmen of arid zones have an excellent mastery of extensive husbandry which is usually regarded as being too esoteric to serve elsewhere. Neglected and even scorned by animal husbandry experts, this knowledge would be worth analysing in order to obtain a better approach to development. Research could also provide for better management of grazing land and rural areas in general, in order to avoid soil degradation.
Veterinarians are often the only professionals who come into daily contact with stockmen, and they could make an important contribution to the multidisciplinary studies needed in this direction.
In industrialised countries, intensive husbandry has often been blamed for environmental harm and pollution. It is a fact that numerous infective and toxic agents can be found in the environment of such enterprises (18) .
It has therefore become necessary to improve safeguards for the environment, particularly by observance of the rules for hygienic treatment of animal wastes, drawn up at the request of the FAO (10).
For the most part, veterinarians have shown no interest in this field, which they are content to leave to hygienists and sanitary specialists. They could, however, contribute to the understanding of the environmental hazards created by the animal industry in its various forms.
To produce in different ways could also provide an answer to the proponents of animal rights. Intensification of animal production has made public opinion more sensitive to animal welfare. Most developed countries have now adopted legislation which not only protects animals against harsh treatment, but also stipulates minimum requirements for welfare under conditions of intensive husbandry.
The constraints imposed in this respect by animal rights activists act as a brake to further intensification, although the merits of the case are not always accepted by animal husbandry specialists. Differences in the points of view of the two sides will no doubt oblige the authorities to finance research for the definition of objective criteria for evaluating the well-being of animals (24). This is a major field of research which is open to veterinarians, as is indeed the design of buildings for animals. Veterinarians should participate regularly in such plans in order to present their point of view on animal welfare. Finally, to produce in different ways could settle the worries of consumers.
The attitude of consumers towards practices which appear contrary to nature has placed the veterinary profession at the centre of the debate over veterinary drugs. This can only grow in the future.
The veterinary drug industry currently anticipates an annual growth rate in coming years of 3-5%. It is true that the widespread use of veterinary drugs now seems an indispensable feature of intensive systems. Yet the widespread use of such drugs threatens making them commonplace, with economic interests gaining priority over technical considerations.
The veterinarian has the expertise needed to ensure the profitability of enterprises while safeguarding public health. Thanks to extensive knowledge of their effects, he should be capable of averting risks incurred by the use of more and more drugs, often outside the recommendations for their use. Perhaps future events will justify the prediction of some authors that, within the next 50 years, official inspection of all farms will be carried out to ensure that the rules for drug usage are observed (23) .
Produce more
To produce more remains the goal of developing countries, seconded in this by the latest world nutritional survey, which reported that about one-fifth of humanity is underfed. With increasing production, animal calories can be expected to replace plant calories in the diet.
The veterinarian can make an important contribution in these countries, where he can play an active part in the development of animal production and also participate in research into alternatives to the increasing dependence of animal production on grains.
The veterinarian's training should also enable him to reduce losses, not only from disease but also from unsuitable techniques of preparation, storage and processing of the products.
A new style of veterinary services
Veterinarians are and must be capable of providing answers to questions concerning the production, processing and distribution of foods of animal origin. They must take on these questions because their future depends on it. They are capable of doing so because they are involved in all the links of the chain from the herd or flock down to the consumer's plate.
If this role is to be carried out to the full, the type of veterinary intervention must be changed to suit new social and economic situations.
In countries with centrally-planned economies, the veterinarian has had to adapt to the constraints of planning in order to implement, above all, preventive veterinary medicine based on epidemiological and economic criteria. An account of veterinary activities in the USSR by Dr Tretiakov provides a general view of the veterinary situation in socialist countries (26) . The role of the veterinarian is not disputed; indeed veterinary services are regarded as indispensable within the framework of development and productivity, which are given priority. Nor does this rule out considerable variation in the organisation of veterinary services in individual socialist countries.
In industrialised countries with market economies, there have already been changes in the type of veterinary intervention. The veterinary adviser has taken the place of the practitioner in intensive enterprises. He has become an epidemiologist, making use of health indicators derived partly from technical and economic production data.
Increasing use is made of the computer to record, analyse, store and retrieve the data required. The computer revolution is extending to expert systems which make it easier to understand the various epidemiological factors. Thus the computer has become the stethoscope of today, making it possible for the veterinarian to diagnose problems affecting an entire group of animals.
Another technical revolution is underway in the form of diagnostic kits, which have the advantage of providing an on-the-spot diagnosis, without having to wait several days. Consequently it is not surprising that the market opened up by the diagnosis of diseases of animals has expanded considerably. A recent estimate of the size of this market (for diseases of dogs, cats, horses, poultry, cattle and pigs) was 10.3 million dollars in 1986, which should rise to 56 million in 1990 (1).
We have seen that the various links in the agriculture-food chain subsequent to production assume greater economic importance as the component of value added by the food industry increases. With the increased consumption of highly processed products, such a change raises major and complex problems, particularly in regard to hygiene. For this reason too, the veterinarian must adopt new activities extending beyond the traditional role of meat inspector.
In developing countries, the veterinarian ought to extend his skills to cover all aspects of production, particularly genetics and nutrition, as Professor Jasiorowski has recommended (16) . In this way it should be possible to manage the development of animal production while also participating in research into economic problems, thereby reaching solutions which replace foreign systems inappropriate under local conditions.
New modes of veterinary service
Availability and aptitude for communication will become indispensable complements to veterinary expertise.
To an increasing extent, the veterinarian will be part of a multidisciplinary team, no matter where he is involved in the agriculture-food chain, and regardless of whether his country is industrialised or a member of the Third World. Such a procedure, uniting knowledge and "know-how", is one which all specialists must adopt in order to become effective communicators.
The need for additional training
In various countries the veterinarian has already extended his traditional range of activities (animal health and hygiene of foods of animal origin) to other fields such as: animal production, including fisheries, animal welfare and environmental protection. In other countries the veterinarian has argued from the increasingly complex developments of science, that the future lies in specialisation, which precludes extension to fields outside the conventional boundaries of the profession.
Is this a genuine dilemma? The two trends are only apparently contradictory. If the veterinarian is to provide the services which society demands, many disciplines will definitely have to be tackled.
It is a fact that veterinarians invited to participate in animal production projects experience great difficulty in their relationships with economists and managers, who are apt to complain that "we talk to them about profitability and they give us technical replies" (25) ; this points to a need to acquire management skills.
In all the fields in which a veterinarian may participate, the need to be both a veterinarian and a manager now seems generally recognised, except by those who are satisfied to remain within the confines of strictly technical implementation.
A report of the National Research Council of the National Academy of Science of the USA dated 1985 (22) concludes that meat inspection requires "a technically qualified team with up-to-date knowledge of veterinary medicine, food science, public health, food engineering, food technology, epidemiology, pathology, toxicology, microbiology, animal science, risk analysis, systems analysis, statistics, computer science and economics in all phases of inspection". Managers of such teams "should have expertise in several relevant disciplines, including veterinary medicine, food science and technology, nutrition, public health and public management" but "no one discipline should dominate management".
Consumer practice cannot be overlooked either. If the veterinarian is to remain a valued adviser, he must integrate management considerations into his traditional knowledge, particularly of pathology, nutrition and genetics.
In conclusion, one may quote Joël Bedouet, a practising veterinarian, when he says that in order to retain his place in livestock farming, a veterinarian "has to maintain an overall perspective, always taking economic factors into account. Then there will be no cause to fear either a fall in activity or an overload, for there will always be work for the veterinary adviser to livestock farming" (2) .
The dynamics of international collaboration
Government veterinary services should provide the example in adjusting to changes in our societies in the spheres of production, processing, distribution and consumption of animal products.
The future of the veterinarian, as an indispensable auxiliary of government services, will be assured only if these services act in a more dynamic and deliberate way to ensure their adaptation.
In this respect, the OIE has undertaken what is probably the essential task for international organisations: that of establishing a common ground for the analysis and solution of current problems.
During the past two years the OIE has examined potential organisational patterns for veterinary services of the future so that they can adapt to the new context of the economics of animal production.
During the 55th General Session in May 1987, the International Committee adopted the conclusions of a working group led by the Director General, which outlined the many functions undertaken by veterinary services, and the priorities which they should observe in the future.
The Committee insisted in particular that the Recommendations addressed to the governments of OIE member countries should emphasise the need to improve the administrative efficiency of government veterinary services, by their making use of modern management techniques, economic analysis and information analysis.
But the work undertaken by the OIE, which raises fundamental questions for the future of veterinarians in a modern society, should not stop here.
It would be desirable to pursue these objectives in collaboration with other organisations, particularly the World Veterinary Association.
Few professions have a range of activities as extensive as that of the veterinary profession. The efforts of everyone are necessary as never before if the veterinary profession is to make a decisive contribution to solving the problems raised by the profound changes underway in the field of animal products. Les vétérinaires devraient également se consacrer davantage à tous les aspects de la production, de la transformation et de la conservation des produits animaux, qui ont trait à la protection de l'environnement, au bien-être des animaux et à la santé publique.
PRODUCTION ET UTILISATION MONDIALES DES PRODUITS
Des formations complémentaires sont nécessaires pour préparer la profession vétérinaire à relever ces nouveaux défis, et apporter à la communauté les services qu'elle en attend. Resumen: El autor estudia el abastecimiento mundial de productos de origen animal, prestando particular atención a la oferta y la demanda de carne y leche, tanto en los países desarrollados como en los países en vías de desarrollo, así como a los cambios que se han operado en los últimos anos. El modo en que los veterinarios intervienen frente a los animales y los peces que proporcionan productos alimenticios debe dar mayor importancia a la economía de las producciones animales, en la que las enfermedades y otros problemas de la cría intensiva ocupan un lugar importante.
MOTS-CLÉS
Asimismo, los veterinarios deberían dedicarse más a todos los aspectos de la producción, transformación y conservación de los productos animales, que se relacionen con la protección del medio ambiente, el bienestar de los animales y la salud pública.
No obstante, se requiere una capacitación complementaria para preparar la profesión veterinaria a aceptar estos nuevos retos y aportar a la comunidad los servicios que ésta espera.
